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 Abstract. A number of immunomodulatory effects have been attributed to the medicinal plants 
Calendula officinalis and Echinacea angustifolia; however, little is known about whether treatment with these 
plants can enhance antigen-specific immunity.  
The experiment was carried out on 28 Leghorn hens, divided into four equal groups (n=7), subjected each, 
for seven days, to a differentiated treatment, starting on day 0 and using the same pattern as follows: group I was 
injected with an alcoholic Calendula officinalis extraction; group II – with an alcoholic Echinacea angustifolia 
extraction; group III, a control for the extractions – with 70º alcohol and group IV, control with saline (0.5 
ml/bird/day). On days 0 and 7 the birds were subcutaneously primed with Newcastle disease vaccine. Blood 
samples were taken from the wing vein, on days 0, 7 and 14 and anti Newcastle disease antibodies were 
quantified by haemagglutination inhibition test Natural logarithms (ln) of the antibody titers were calculated and 
statistically interpreted.  
 The C. officinalis extraction induced a gradually increasing specific humoral activity, persistent after the 
stimulation, during both primary and booster vaccination while the Echinacea extraction induces an increase 
during the first phase, but the stimulating effect was not persistent. The active principles in the Calendula 
extraction positively influenced the anti-Newcastle antibody titers, without attaining the values in the control 
groups. Injecting the birds with the Echinaceea extraction seems to negatively influence the antibody synthesis, 
especially during the primary response.  
 
INTRODUCTION 
 
A number of immunomodulatory effects have been attributed to the medicinal plants 
Calendula officinalis and Echinacea angustifolia; however, little is known about whether 
treatment with these plants can enhance antigen-specific immunity. Investigations conducted 
on rats over a period of 6 weeks showed that the Echinacea treatment significantly augmented 
of the primary and secondary IgG response to the antigen. These results suggested that 
medicinal plants like Echinacea may enhance immune function by increasing antigen-specific 
immunoglobulin production (2, 4). In this context the stimulation of the oxidative burst as 
well as the modulation on monokine secretion were reviewed (1). Meanwhile, from the water 
or alcaline-water extracts of Calendula officinalis L., polysaccharide fractions with molecular 
weights in the range of 25000 to 500000 and higher have been isolated, which, according to 
the granulocytes- and carbon clearance tests, showed significant immune stimulating 
activities. The isolated compounds belong to the group of water soluble, acidic branched-
chain heteroglycans (6).  
Still, the results concerning biological activities of various plant extractions could be 
contradictory. Their influences on the non-specific cellular immunity of the mouse after intra-
peritoneal, intravenous or per oral application were investigated (5).  
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The present research aimed to establish the role played by Calendula officinalis and 
Echinacea angustifolis extractions, containing mainly carotenoids, in the augmentation of the 
specific humoral immune response to Newcastle disease virus in primed hens. 
 
MATERIAL AND METHOD 
 
The experiment was carried out on 28 Leghorn hens, with an average weight of 1.5 kg. 
The birds were divided into four equal groups (n=7), subjected each, for seven days, to a 
differentiated treatment, starting on day 0 and using the same pattern (0.5 ml/bird/day), as 
follows: group I was injected with an alcoholic Calendula officinalis extraction; group II – 
with an alcoholic Echinacea angustifolia extraction; group III, a control for the extractions – 
with 70º alcohol and group IV, control for environmental and injection stresses – with saline. 
On days 0 and 7 the birds were subcutaneously primed with Newcastle disease vaccine. 
Clinical examination of the birds, to monitor the tolerance to the injected vegetal extractions, 
were carried out. 
Blood samples were taken from the wing vein, on days 0, 7 and 14. After clotting, sera 
were separated by centrifugation of the samples at 3000 rpm for 10 min. All the sera were 
kept at -20ºC, till the tests were performed.  
Hemagglutination inhibition test was used to quantify the antibody titers against 
Newcastle disease vaccine, in the injected hens, by use of a in a U-bottom 96 well plate, by 
the two fold (1/2, 1/4, 1/8...1/2048) dilution technique of the whole sera (25 microliters) in 
phosphate (pH=7.6) buffer (25 microliters), adding 50 microliters of antigen and the same 
ammount of a 0.15% SRBC suspension. After one hour of incubation at room temperature, 
the last dilution entirely inhibiting the agglutination of the erythrocytes was red for each 
sample. Natural logarithms (ln) of the antibody titers were calculated and statistically 
interpreted.  
Mean values, standard deviations and the statistical significance of the differences 
between the vegetal extraction treatments and against controls were calculated.  
 
RESULTS AND DISSCUSSION 
 
Resistance to diseases is a multigenic trait governed mainly by the immune system and 
its interactions with many physiologic and environmental factors. In the adaptive immunity, T 
cell and B cell responses, the specific recognition of antigens and interactions between 
antigen presenting cells, T cells and B cells are essential. It occurs through a network of 
mediator proteins such as the molecules of the major histocompatibility complex (MHC), T 
cell receptors, immunoglobulins and secreted proteins such as the cytokines and antibodies. 
The interaction of disease resistance with production traits and the environment is crucial 
therefore thorough studies aim to find ways to clarify its mechanisms and means of control 
(7). Vegetal extractions could be an easy-to-obtain, biologically available help in this 
direction. 
The ln of the hemagglutination inhibition antibodies are presented in table 1 and 2. The 
lowest mean was recorded for the birds injected simultaneously with vaccine and the 
Calendula extraction (6,124±0,78). The differences calculated for the previous group before 
the first and the last samplings are statistically significant (p<0.05). The maximal value 
(8,172±0,30) characterized the antibody synthesis in group III (table 2), after the booster 
vaccination. For this group the differences are statistically significant between the first and the 
intermediate samplings, and the difference becomes statistically very significant between the 
first and the last samplings (p<0,001). 
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Table 1 - Anti-Newcastle antibodies in the experimental groups I and II 
  
Group I Group II  
I samp. II samp. IIIsamp I samp. II samp. IIIsamp 
Mean 5,124 6,512 7,064 7,064 6,925 7,48 
Stdev  0,790 1,051 0,761 1,139 0,981 0,903 
 
 
 
 
Table 2 - Anti-Newcastle antibodies in the experimental groups III and IV 
 
Group III Group IV  
I samp. II samp. IIIsamp I samp. II samp. IIIsamp 
Mean 6,372 7,4475 8,172 6,925 7,27 7,758 
Stdev 0,582 0,345 0,309 1,265 1,201 0,756 
 
A central role within the immune system of mammals is being represented by a large 
repertoire of antibodies capable to ensure anti aggressional potential. In chickens, the 
diversity of this repertoire is being created by the intra cromosomial genetic conversion of 
singular genetic fragments of heavy and light chains of the Ig. The diversification needs the 
bursa of Fabricius (7). Numerous compounds intervene the antibody synthesis dynamics, 
influencing one or more of the sequences of the process. Thus, dimetil dioctadecil ammonium 
bromide (DDA) amplifies the cell-mediated response, increasing simultaneously the antibody 
titers against Newcastle disease. The titers induced were slightly lower than those compared 
by injecting simultaneously the vaccine and Freund complete adjuvant (3). 
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The vegetal extractions whose adjuvant value was studied in the present experiment 
were alcoholic extractions with un-typed chemical composition, but with immune stimulating 
potential, according to the literature. Haemagglutination inhibition revealed antibody titers 
with a minimal value at the first sampling in the birds that were injected with C. officinalis 
extraction, this fact being probably correlated with a lower reactivity in that group, compared 
to the others. The antibody titers calculated for the final sampling, indicated a statistically 
significant difference between the two main samplings (II and III) (Fig. 1).  
The obtained data indicated a slight adjuvant effect exerted by the vegetal extraction in 
hens multiply primed with the antigen, considering the previous Newcastle disease 
vaccinations included in the technology. The E. angustifolia extraction apparently exerted a 
suppressing effect in the first phase, since the intermediate sampling revealed lower titers 
compared to the previous one. Although the birds were stimulated multiple times with the 
antigen during the exploitation technology, before the experiment, there was no positive 
influence correlated with that of the extractions, in both the treatments the titers being under 
the values of the control and alcohol treated groups. In the experimental protocol we used, the 
cell-to-cell cooperation in antibody synthesis was negatively influenced by both extractions, 
the effect exerted by Calendula being more pronounced, but statistically not significantly 
different from that exerted by Echinacea. 
 
CONCLUSIONS 
 
1. The C. officinalis extraction induced a gradually increasing specific humoral activity, 
persistent after the stimulation, during both primary and booster vaccination while the 
Echinacea extraction induces an increase during the first phase, but the stimulating effect was 
not persistent.  
2. The active principles in the Calendula extraction positively influenced the anti-Newcastle 
antibody titers, without attaining the values in the control groups. Injecting the birds with the 
Echinaceea extraction seems to negatively influence the antibody synthesis, especially during 
the primary response.  
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